Recent remote sensing data strongly suggest that deposits of ice occur in permanently shadowed regions at the lunar poles. Clementine, by providing the first contiguous coverage of the Moon, has enabled the production of an illumination map of the south pole. This map shows the extent of the areas of permanent darkness during winter in this region as well as identifying places on the lunar surface that receive illumination for more than 50% of the lunar day. The permanently dark areas are prime candidates for locations of ice deposits while regions that are illuminated for anomalous periods are possible sites for lunar bases. In this paper we study in detail the illumination history during a lunar day of some of these sites. While we find no area that receives permanent illumination, we do find two areas, only 10 km apart, which collectively receive sunlight for over 98% of the time.
It is important to stress that these data were collected during winter in this region. The actual extent of permanently shadowed regions can only be calculated using data acquired during a lunar summer day at the south pole or by knowing the local topography (e.g., Spudis et al. [1998] ).
Conclusions
Clementine data have allowed us to produce the first detailed illumination maps of the south polar region of the Moon. We find no areas that receive permanent illumination. However several places are illuminated for greater than 70 % of the time during a winter day. One area, on the rim of Shackleton crater, appears to be illuminated for more than 80 % of the day. Between two areas, only 10 km apart, solar illumination occurs for 98 % of a lunar day: an important discovery for locating future bases. We have also located the whereabouts of several regions that were in constant darkness during the period that the imaging took place. These total 3300 krn •' in area and are likely locations of deposits of water ice. Mapping the location and extent of permanently dark and near-continuously sunlit areas in the south polar region is an important discovery for locating sites for future missions to explore and confirm the presence of water ice and positioning future lunar bases.
